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(57) Abstract: A system lor ndially 
expanding tubular incn)hej"s (IX) includes 
an expiinsion device (14) and a vibratory 
device (16) thai generates vibratory energy 
for agitating at least one of the expansion 
device (16) and/or the expandable tubular 
member ( IK). 
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(57) Abstract: A system for radially expand- 
ing tubular members (18) includes an expan- 
sion device (14) and a vibratory device (16) 
that generates vibratory eneigy for agitating at 
least one of the expansion device (16) and/or 
the expandable tabular member (1 8). 
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In the Claims : 

Thb llsttng of daims will replace an prior versions, and fistings, of ciaims in the 
appiication. 

1 . (Original) An apparatus for radially expanding and plastically defonning an expandable 

tubular member, comprising: 

an expansbn device movable in the expandable tubular member fbr radially 
expanding and plastically defcMming the expandable tubular memben 
and 

a vibratory device coupled to the expansion davice for generating vtbratory 
energy to agitate at least one of the expandable tubular member and 
the expansion devloe, 

2. (Original) The apparatus of daim 1 , wherein the expansion device comprises: 

a tapered expansion cone. 
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3. (Original) The apparatus of daim 2, wherein the expansion device further comprises: 

an actuator coupled to the tapered expansion cone for displacing the tapered 
expansion cone In an axial dtrecBon relative to the expandable tubular 
member. 

4. (Original) The apparatus of dafm 3, wherein the expansion device further comprises: 

a locking device coupled to the actuator for fixing the position of the expandable 
tubular member relative to the actuator durfng the axial displacement of the 
expansion oone relative to the expandable tubular member. 

5. (OrlglnaO THe apparatus of daim 1 » wherein the expansion device oomprlses: 

a rotary expansion device. 

6. (Original) The apparatus of daim 1 , wherein tlie vibratory devtoe Is positioned within a 
non-expanded portion of the expandable tubular member. 

7. (Original) The apparatus of daim 1 , wherein the vlbmtory device is positioned within an 
expanded portion of the expandable tubular member. 

8. (Original) The apparatos of daim 1, wherein the vibratory device Is positioned within the 
expansion device. 

g. (Original) The apparatus of daim 1 , wherein the vibratory device oomprlses a plurality 
of vttffatory devices. 

10. (Or^inaO The apparatus of daim 9, wherein at least one of the vibratory devices ie 
positibned within a non-mpanded portion of the expandable tubular member. 

1 1 . (Original) The apparatus of daim 10, wherein at least another one of the vibratory 
devices is positioned wItNn an expanded portion of the expandable tubular men^^. 

1 2. (Original) The apparatus of daim 10, wherein at least another one of the vibratory 
devices is positioned witfiin the expanston device. 
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13. (Original) The apparatus of dalm 11, wherein at least another one of the vlbratoiy 
devicee Is poeWoned within the expension device. 

14. (Original) The ^paratus df dalm 9, wherein at least one of (he vibratory devices is 
positioned within an expanded portion of the expandatrte tubular member. 

1 5. (Original) The apparatus of dalm 14, wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

16. (Original) The apparatus of daim9» wherein at least another one of the vibratory 
devices is positioned within the expansion device. 

15. (Original) The apparatus of daim 1 , wherein ttie vibratory device comprises: 

a fluid powered vlbiatory device. 

1 6. (Original) The apparatus of daim 1 , wherein the vibratory eneiigy comprises: 

vibratory energy in one or more planes. 

17. (Original) The apparatus of daim 16, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequendes. 

18. (Original) The apparatus of daim 17, wherrin the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of oenter 
fipequendes. 

19. (Original) The apparatus of daim 16, wheraln the vibratory energy comprises: 

vibratory energy in a plursdity of planes. 

20. (Original) The apparatus of daim 19, wherein the vibratory energy comprises; 

vibratory energy having a frequency distribution having one or more center 
frequendes. 
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21 . (Original) The apparatus of clabn 20, wherein the vibrertory energy comprises: 

vibratory energy having a frequency distributbn having a pturarrty of center 
frequencies. 

22. (Original) The apparatus cf dalm 1. vtrt^rein the vfbratoiy energy comprises: 

vibratory energy having a frequency distribution having one or nriore center 
frequencies* 

23. (Original) The apparatus of dalm 22, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequencies. 

24. (Original) The apparatus of datm 1 , wherein the magnitude of the vibratory energy is 

varlatrie. 

25. (Original) The apparatus of dalm 1, wherein the magnitude of the vibratory energy is 

constant 

26. (Original) The apparatus of daim 1 , wherein the plane of the vibratory energy is 

variable. 

27. (Original) The apparatus of dalm 1, wherein the plane of the vibratory energy is 

constant 

28. (Original) The apparatus of daim 1, whoeln the expandable tutiular member conprises 

a weibore casing. 

29. (Original) The apparatus of dalm 1. wherein <he expancbble tubuler memba^ comprises 

a pipeline. 

30. (Original) The apparatus of dalm 1 , wherein the expandable fajbular member comprises 

a structural supporiL 

31 . (Original) A method of radially expanding and prasiically deforming an expandable 

tubular member, comprising: 
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radially expanding and plastically defcmming the expandable tubular member 

using an expansion devkaa; aijid 
injecting vibratoiy energy into at least one of the expendable tubular member 

and the expansion device, j 

32. (Original) The method of dalm 31 , further comprising: 

displacing the expansion device In an anal dirBctlon relative to the expandable 
tubular member during the radial expfmsion and plastic defmnation. 

33. (Original) The method of dalm 32, further comjirlsing: 

fixing the position of the expandable tubular member rdative to the expansion device 
during the axial displacement of the expansion device relative to the 
expandable tubular member. 

34. (Original) The method of daim 31 , further Gomp'ristng: 

rotating the expansion device during the radial expansion and plastic deforniation of 
the expandable tubular member. 

35. (Original) The method of da!m 31 , wherein the vibratory energy Is Injected from a 
location within a nor>-expanded portion of the expandable tubular member. 

36. (Original) The method of daim 31, wherein the vibratory energy Is injected flnom a 
location within an expanded portion of the e^q^andable tubular member. 

37. (OriginaQ The method of dalm 31 , wherein the vibratory energy is injeded from a 
location within the expansion device. 

38. (OrlglnaO The method of dalm 31 , wherein the yibnatory energy Is ir^eoted from a 
plurality of locations. 

39. (Original) The method of dalm 38, wherein at l^st some portion of the vibratory energy 
is injected from a location within a non«expanded portion of the expandable tubular member. 
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40. (Originai) llmmeihcxlofclaimSS^Vi^rdhatleastanotto^ 

energy is injected from a location wfBiin an expanded portion of the expandable tubular 
member. 

41 . (Orighal) The method of daim 39, wherein at least another portion of the vibratory 
energy is lr\|ected from a location within the expansion device. 

4Z (Original) The method of claim 40, wherein at least anottier portion of the vibratory 
enengy is injected from a location wiOiln the expansion device. 

43. (Original) The method of dalm 38, wherein at least some portion of the vibratory energy 
is ejected frcm a locaHon wittiin an expanded portion cf the exparxlable tubular member 

44. (Original) The method of dalm 43, wherein at least another portion of the vibratory 
energy is Injected from a location vrithin the expansion device. 

45. (Original) The method of daim 38, wherein at least a portion of the vibratory energy Is 
Injected from a location within the ^(pansion device. 

46. (Original) The method of daim 31 , wherein hf^ectlng vibratoiy energy into at least one of 

the expandable titular member and the expansion device comprises: 
Injecting fiuldic materials into the expandable tubidar member. 

47. (Original) The method of dakn 31, wherein the vibratory energy compn'ses: 

vibratory energy In one or more planes. 

48. (Original) The method of daim 47, whertf n the vibratory energy comprises: 

vibratory energy having a frequency distribution having one or more center 
frequendes. 

49. (Original) The method of dalm 48, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution heving a plurality of center 
frequendes. 
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50. (Original) The method of dalm 47» wherein the vibratory energy comprises: 

vibratory energy in a pIuralRy of planes. 

51 . (Original) The niethod of dalm 60, wherein the vibratory energy comprises: 

vibratory energy having a liequency distrfbutlon having one or more center 
frequencies. 

52. (Original) The method of claim 51 » wherein the vibratory energy comprises; 

vibratory energy having a frequency distn'biition having a plurality of center 
frequendes. 

53. (Ortgtnal) The method of dalm 31 , wherein the vibratory energy comprfses: 

vibrBtory energy having a frequency distribution having one or more center 
frequendes. 

54. (Original) The method of daim 53« wherein the vfbfBlory energy oomprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

55. (Original) The method of dalm 31 , wherein the magnitude of the vibratory energy is 

variable* 

56. (Original) The method of daim 31, wherein the magnitude of the vibratory energy is 

constant 

57. (Original) The method of daim 31 , wherein the plane of the vibratory eneigy is variable. 

58. (Original) ITie method of claim 31, wherein the plane of the vibratory energy is constant 

59. (Original) The method of dalm 31, wher^n the expandable tubular member oomprises 

a welbore casing. 

60. (Original) The method of daim 31, wherein the expandable tubular member oomprises 

a pipeline. 
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61 . (Original) The method of daim 31 , wherein the expandable tubular member oomprisee 

a eIructuFal support 

62. (Original) The an'aratus of dalm 1, wherein the vibratory device coupled to the 
expan^n device generates vibratory en^gy to agitate the expandable tubular member and 
the expansion device. 

63. (Original) The method of daim 31, further comprising: 

Injecting vibratory energy into the exparxlable tubular member and the expansion device. 

64. (Original) A system for radially expanding and plasticaliy delbnning an expandable 

tubular member, comprising: 

means fbr radMy expanding and plastically defonfning the 6)^ndable 

tubular member using an e;9an8ion device; and 
means for Meeting vibratory energy Inb at least one of the expandable 

tubular member and the expansion device. 

65. (Original) The system of dalm 64, further comprising: 

means for displacing the expansion device in an axial direction relative to the 
expandable tubular member during the radial expansion and plaetio 
deformation. 

66. (OriglnaO The system of dam 68, further comprising: 

means for fixing Oie position of the expandable tubular member relative to the means 
for displacing the expansion device during the aodal displacement of the 
expansion device rstative to the expandable tubular member. 

67. (Original) The system of dalm 64, further comprising: 

means fbr rotating flie expansion device during the radial expansion and plastic 
d^bnnation of the expandable tubular member. 

68. (Original) The system of daim 64, wherein the vibratory energy is injected from a 
location within a non^anded portion of the expandable tubular member. 
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69. (Original) The system of datm 64, wherein the vibratory energy 1$ Injected from a 
location within an expanded portion of the esq^andable tubular member. 

70. (Original) The system of datm 64, wherein the vibratory energy is Injected for a location 
within the expansbn device. 

71 . (Original) The system of claim 64, wherein the vibratory energy Is Injected fnxn a 
plurality of locations. 

72. (Original) The system of dalm 71. wherein at least some portion of the vibratory energy 
is injected from a location within a non-expanded portion of the expandable tubular member. 

73. (OrlglnaO The system of dalm 72, wherein at least another porOon of the vibratory 
energy is injected from a location within an expanded portion of the expandable tubular 
member. 

74. (Original) The system of daim 72, wherein at least another portion of the vibratory 
energy Is inlected from a location within the expansion device. 

75. (Original) The system of daim 73, wherein at least another portion of the vibratory 
energy is bijeclBd from a location within the expansion device. 

76. (Original) The system of dalm 71 , wherein at least some portion of the vibratory energy 
is iT^ected from a location within an expanded portion of the expandable tubular member. 

77. (OrtglnaO The system of daim 76, wherein at least another portion of the vibratory 
energy is injedad from a location within the expansion device. 

78. (Original) The system of daim 71 , wherein at least a portion of the vlbratoiy energy is 
iryected from a location within the expansion device. 

79. (Original) The system of dalm 64« wherein Injecting vibratory energy into at least one of 

the expandable tubular member and tlie expansion device comprises: 
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injecting fluidlc materials Into the expandable tubular member. 

80. (Original) The system of daim 64, wherein ttie vibratory energy Gomprises: 
vibratory energy In one or more planes. 

61. (Original) The syBtem of claim 80» wherein the vibratory energy comprises: 
vibratory energy having a frequency distribution having one or more center 
frequencies. 

82. (Original) The system of dalm 81 , wherein the vibratory energy comprises: 

vibratory energy havir^ a frequency distribution having a [riurality of center 
frequences. 

83. (Original) The system of dalm 80, wherein the vibratory energy comprises: 

vferatory energy in a plurefity of planes. 

84. (Original) The system of claim 83, whensin the vibratory energy comprises; 

vibratory energy having a firequency distribution having one or more center 
frequencies. 

85. (Ori^al) The system of dalm 84, wherein the vibratory energy comprises: 

vibratory energy having a frequency distribution having a plurality of center 
frequendes. 

86. (Original) The system of daim 64, wherein the vibratory energy coinpriaes: 

vibratory energy having a frequency distribution having one or mora center 
frequendffi. 

87. (Original) The system of datm 86. wherein the vibratoiy energy comprises: 

vibratory energy having a fiequen^ distribution hairing a plurality of center 
frequendee. 

88. (Original) The system of dalm 64, where'm the magnitude of the vibratory eneigy is 

variable. 
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89. (Original) The Bystem of delm 64, wherein the rragnHude of the vibratory energy is 
constant 

BO. (Original) The system of dalm 64. wherein the plane of the vibratory energy is variable. 

91 . (Original) The system of claim 64, wherein the plane of the vfbrabxy energy is constant. 

92. (Original) The system of daim 64, wherein the expandable tubular member comprises a 

welbore casing. 

93. (Original) The system of dalm 64, wherein ttie expandable tubular member comprises a 

pipeline. 

94. (Original) The system of daim 64, wheiBin the expandable tubular member comprises a 

structural support. 

96. (Original) The system of daim 64, furttier comprising: 

means for injecUng vibratory energy Into the expandable tubular member and the expansion 
device. 

96. (Original) The apparatus of dalm 19, wherein one of the planes Is radial; and wherein 

another one of the planes is longitudinal. 

97. (Original) The method of daim SO, wherein one of the planes Is radial; and wher^n 

another one of the planes is longitudinal. 

98. (Original) The system of daim 83, wherein one of the planes Is longKudlnai; and 

wherein another one of the planes Is radial. 

99. (Original) The apparatus of dalm 1 , further comprising: 

a vibratory device coupled to the expansion device for generating vibratory 
energy to impart rotation to the expansion device. 
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100. (Original) The mathod of dalm 31, fUrther comprising: 

injecting vibrHtory energy Into the expansion device to Impart itrtaton Id the 
expansion device. 

101. (Original) The system of delm 64, further comprising: 

means for injecting vibratory energy into the expansion device to Impart 
rotation to the expansion device. 

102. (Original) A system for mdlally expanding and plasticaly defonning an expandable 

tubular member, comprising: 

means for radially expanding and plasticatly defonnk^ the expandable tubular 
member; and 

nr)eans for reducbig the required radial expansion forces during the radial expansion 
and plastic defbmiation of the expandable tubular member* 

103. (Original) The apparatus of claim 1 , wherein the vibratory device is adapted to impact 

the expandable tubular member. 

1 04. (Original) The method of daim 31, whersin injecting vibratory energy into at least one of 
the expandable tubular member and the expansion device, comprises: 

impacting the expandable tubular member. 

1 05. (Original) The system of daim 64, wheiein means for Ir^ledlng vibratory energy into at 
least one of the expandable tubular member and ffie e)g)anslon device, comprbes: 

means for impacting the expandable tubular member. 

106. (Original) The apparatus of daim 1, wherein the vibratory device Is adapted to imped 

the expansion device. 

1 07. (Original) The method of daim 31 , wherein injecting vibratory energy Into at least one of 
the expandable tubular member and the expansion device, comprises; 

impacting the expansion device. 
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108. (Original) The system of dalm 64, wherein means for Injecting vibratory energy Into at 
least one of the expandable tubular member and the expan^on device, comprises: 

means for Impacting the expansion device. 

109. (Original) The method of dalm 31, further comprising: 

Inserting me expansion device and the expandable tubular member into a 

preexiBtirq structure; arKi 
injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device during the insertion. 

110. (Original) The method of daim 31, further comprising: 

removing the expansion device and the expandable tubular member from a 

preeodsUng stnjcture; and 
injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device during the removal, 

111. (New) An apparatus for radially expanding and plastically defonning an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically deforming the expandable tubular member, 

a vibratory device coupled to the expansion device fbr generating vibratory 
eneigy to agitato at least one of the expandable tobular member and 
the expansion device; 

wherein the expansion device comprises one or mm extemal arcuate 
spheric^ surfaces. 

1 12. (New) An apparatus fbr radially expending and plast'cally defonning an expandable 

tubular member, comprbing: 

an expansion device movable In the expandable tubular member for radially 
expanding and plastically defonning the expandable tubular member; 
and 
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a vlbratDry devioe csoupled to the expansion devloe for generating vibratiyy 
energy to agitate at least one of the expandable tubular member and 
the expansion devioe; 

wherein the expansion device comprises one or more external arcuate 
elltptical sifffBces. 



1 13. (New) An apparatus for radially expanding and plBsUcaDy deforming an expandable 
tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
e)q>anding and plastScally deforming the expandable tububr member; 
and 

a vibratory device coupled to the expansion de^ce for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the expansion devioe comprises one or more exiemal arcuate 
hypertKriic surfaces. 



1 14. (New) An apparatus for radially expanding and plastically deforming an expandable 
tubular member, comprising: 

an expansion device movable In the expandable tubular memberfbr radially 
expanding and plastically deforming the expandable tubular member, 
and 

a vibratory devioe coupled to the expansion devioe for generating vibratory 
energy to egitate at least one of the expandable tubular member and 
the expanston devioe; 

wherein the expansion device comprises one or more exterruil arcuate 
surfaces that are fiaostsd* 



115. (New) A method of radially expanding and plasticaHy deforming an expandable 
tubular member, comprising: 

radlaHy expanding and plastically defonning the expandable tubular member 

using an expansion device; and 
b^ecting vibnatory energy into at least one of the expandable tubular member 
and the expansion devioe; 
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wherein ttis expansion devioe comprises one or more external arcuate 
sptmlcdl surfaces. 

116. (New) A method of nadidly expanding and plasticaliy defiorndng an expandable 

tubular mmber, comprising: 

radially expanding and plastically defomiing the expandable tubular member 

using an expansion device; and 
injecting vibratory energy Into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises one or more extemai arcuate 

elllptlcai surfaces. 

1 17. (New) A method of radially expanding and plastically defomiing an expandable 

tubular member, comprising; 

radlatly expanding and plasticaliy defbmiirig the expandable tubular member 

using an expansion device; and 
lf>|edlng vlbretory energy into at least one of the expandable tubular member 

and the expansion desAce; 
wherein the expansion device comprises one or more extemai arcuate 

hyperbole surfaces. 

.118, (New) A method of rediaily expanding and plasticaily d^bmiing an expandable 
tubular mentber; comprising: 

radially expanding and plasticaUy deforming the expandable tubular member 

using an expansion devioe; and 
injecting vibratory energy into at least one of the expandable tubular member 

and the expansion device; 
wherein the expansion device comprises one or more external arcuate 
surfaces that are faceted. 

1 1 9. (New) An apparatus far radially expanding and plastically defomiing an expandable 
tubular member, oomprtsing; 
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an expansion device movable in the expandable tubular member for radlaUy 
expanding and plasfically dehnmtng the ^cpandable tubular member; 
and 

a vibratory device coupled to the expansion device for generating ^^Fatory 
energy to egftate at least one of the expandable tubular member and 
the expansion device; 

Y^reln the expandon device comprises a rotary expansion device. 



120* (New) A method of radially expanding and plastically defonning an expandable 
tutxjiar member, comprising: 

radially expanding and plastically deforming the expandable tubular member 
by rotating an expansion device within the expandable tubular 
member, and 

Ir^edlng vlbraioiy energy into at least one of the expandable tabular member 
and the expansion device. 

121 . (New) An apparatus for radially expanding and plastically deforming en expandable 
tubular member, comprising: 

an expansion device movsri^le in the expandable tubular member for radially 
e)qpandlng and plastically deforming the expandable tubular member, 
and 

a vibratory device coupled to the expansbn device for generating vibratory 
energy to agitata at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory device b positioned wKhin an expanded portion of the 
expandable tubular member. 



122. (New) A method of radially expanding and plastically defonrring an e37)andable 
tubular member, comprisirQ: 

radially expanding and plastically defonnnlng tlie expandable tubular member 
by using an expansion device within the expandable tubular member, 
and 
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injecHng vlbratofy eneriBy into at least one of the axpandaUe tutnjlar member 
and the expansion device from a location within the radially expanded 
and plastically defomied portion of the expandable tubular member. 

123. (New) An apparatus for radially expanding and plastically defomiing an expandable 

tubular member, c .nprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plasticaily defbmiing the expandable tubular memben 
and 

a vibratory device coupled to the expansion device for generating vibratory 
energy to agitata at least one of the expandable tubular member and 
the expansion device; 

wherein the vtbratoiy device is positioned within the e)9iansbn device. 

124. (New) A method of ladially expanding and plasticaily delbnning an expandable 

tubular member, comprising: 

radially expanding and plastically defbnning the expandable tubular member 
by using an expansion device within the expandable tubular member; 
and 

Injecting vibratory energy into at least one of the expandable tubular member 
and the expansion device from a location wlthln the expansion device. 

125. (New) .An apparatus fior radially expanding and piastfcally deforming an expandable 

tubular member, comprising; 

an expansion device movable In the expandable tubular member fbr radially 
expanding and plasttcaily deforming the expandable tubular memben 
end 

a vlbnatoiy device coupled to the expansion device for generating vibratory 
energy to agrlate at least one of the expandable tubular memt)er and 
tile expansion device; 

wherein the vibrato^ device comprises a plurality of vibratory devioes. 

126. (New) A method of radially expanding and plasticaily defomiing an expandable 

tubular member, comprising: 
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radially expanding and ptasticalty deforming ttie expandable tubular nnember 
by using an expansion device within the expandable tubular member, 
and 

injecting vibratory eneigy tnto at least one of the expandable tubular frrnvbet 
and the expaneion device from a plurality of diBcrete spaced apart 
locations. 

127. (New) An apparatus Ibr radially expanding and piastlcaliy defonnlng an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tubular member for radially 
expanding and plastically detbrmfng the expendable tubular memben 
and 

a vibratory device coupled to the expansion device tor generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expansion device; 

wherein the vibratory energy comprises vibratory energy having a frequency' 
distribution having a pturalHy of center fl^uencies. 

128. (New) A m^od of radially expanding and plasUcally defonnirig an expandable 

tubular member, comprising: 

radiaiiy expanding and plastically deforming the expandable tubular member 
by using an expansion device within the expandable tubular member, 
and 

inieoting vibratory energy into at least one of the expandable tubular member 

and the expansion device; 
wherein the vibratory energy comprisee vibratory energy having a frequency 

distribulim having a plurality of center frequencies. 

129. (New) An apparatus for radiaiiy expanding and plasfically defomning an expandable 

tubular noember, comprising; 

an expansion device movable In the expandable tubular member for radiaiiy 
expanding and plasticafly defonning the €0(pandabIe tubular member, 
and 
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a vibratory device ooupled to the expansion device for generating vibratory 

energy to agitate at least one of the expandable tubular member and 

flie expansion device; 
wherein the vfbratoiy energy comprises vibratory energy havhg a ftequency 

distribution having a plijra% of center frequencies; and 
wherein the vibratory energy comprises vibratory energy in a plurality of 

plaries. 

1 30. (New) A method of radially expanding and plastically defonning an expandable 

t^ular member, comprising: 

radially expanding and plastically defonning the expandable tubular member 
by using an expansion device within the expandable tobuiar member, 
and 

ir^ectlng vibratory energy into at least one of the expandable tobuiar member 

and the expansion device; 
wherein the vbratory energy comprises vibratory energy having a frequent 

distrbution heving a plurality of center flrequendes; and 
whereni the vibratory energy comprises vibratory energy in a pluraltty of 

planes. 

1 31 . (New) An apparatus for radially expanding and plastically defomoing an expandable 

tubular member, comprising: 

an expansion device movable in the expandable tobuiar member for radially 
expanding and plastically deforming the expandable tobuiar memben 
and 

a vibratory device ooupled to the expansion device far generating vibratory 
' energy to agitate at least one of the expendali^le tubular member and 
the expansion device; 
wherein the plane of the vibratory energy is variable. 

1 32. (New) A method of radially expanding and plastically defonr^ng an expandable 

tobuiar member, comprising: 
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radially expanding and ptasUcafly defbnming the e)^ndable tubular member 
by using an expansion device within the expandable tubular member 
and 

Injecting vibratory energy Into at leeet one of the expandable tubular member 

and the expansion device; 
wherein the plane of the vibratory energy is variable. 

133. (New) An apparatus for radially expanding and plastically deforming an expandable 

tubular member, comprising: 

an expansion device movable In the expandable tubular member for radially 
expanding and plasticaly deforming the expandable tubular member; 
and 

a vlbratoiy device coupled to the expansion device for generating vibratory 
energy to agitate at least one of the expandable tubular member and 
the expanston devloe; 

wherein the vlbratoiy energy has a center frequenq/ of about 40 Hz. 

1 34. (New) A method of radially expanding and plastically defonning an e)q>anddble 

tubular member, comprising: 

radially expanding and plastically defonming the expandable tubular member 
by using an expansion device within the expandable tubular membei^ 
and 

Injecting vbratory energy Into at least one of the expandable ti^lar member 

and the expansion device; 
wherein the vibratory energy has a center frequency of about 40 Hz. 

135. (New) A system for radlaDy expanding and plastically defbmiing an expandable 

tubular member, comprising: 

means for radially expanding and plastically deforming the expandable 

tubular member using an exparision device; 
meens for Ir^jecting vibratory energy into at least one of the expandable 

tubular member and the expansion device; and 
means for rotating the expansion device during the radial expansion and 

plastio defonmation of the expandable tubular member. 
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138. (New) A system for radially expanding and plastically defonrtng an expandable 
tubular member, oomprb'ng: 

means for radially expanding and pbsHcally defomring the expendable 

tubular member using an expansion device; and 
means for bijectfng vibratory energy Into at least one of the expandable 

tubular member and ttie expansion device fnvn a location within the 
radially expanded and plastically defonned portion of the expandable 
tubular member. 

137. (New) A system for radially expanding and plastically defbnning an expandable 
tubiiar menrtber, comprising: 

means for radially eixpandlng and plastfcally defomiing the expandable 

tubular member using an expansion device; and 
means for injecting vibratory energy Into at least one of the expandable 
tubular member and the expansion device from a location within the 
expansion device. 



1 38. (New) An apparatus for fBdially expanding and plastically defomnlng an expandable 
tubular member, comprising; 

an expansion de>^ movable in the expandable tubular member for radially 
esqianding and plastically defonnlng the expandable tubular member; 
and 

a vibratory devkse coupled to the «q)anslor) device for inrq^grting rotation to 
the expansion device. 

1 3d. (New) A method of radially expanding and plastically defomiing an expandable 
tubular member, comprising: 

radially expanding and plasticaily deformfaig the expandable tubular member 

using an expansion device; and 
injecting vibratory energy into expansion device to impart rotation to the 
expansion device. 
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140. (New) A method of radially expanding and plastically deforming an expandable 
tubular mennber, oomprming: 

radially expandli^ and plastically defbrmfng ttie axpandabte tubular member using 

an expansion device; and 
increasing the plasticity and formabiiity of tfie expandable tubular befons the radial 

expansion and plastic deforniatton of the expan^Ue tubular member. 



1 41 . (New) A system for radially expanding and piasticdiy defom^ng an expandable 
tubular member, comprising: 

means for ladlally expanding and piasiioaliy deforming ihe expandable tubular 

member using an expansion device; and 
means for Increasbig the plasticity and fomiabltty of the expandable tubular before 

the radial expansion and plastic defbnmatlon of the expandable tubular 

member 

14Z (New) A method of radially expanding and plasllcally defomiing an expandable 
tubular member, compri^ng: 

radially expanding and ptastlcally defomrdr^ the mpandabie tubular member using 

an exp8ffi8ion device^ and 
increasing the plasticity and formabiiity of the expandable tubular during the radial 

expansion and plastic defomiatlon of the expandable tubular nnember. 



143. (New) A system for radially e)q)anding and plastically deforming an expandable 
tubular membeti comprising: 

means for radially expanding and plastically defonnlng the expandable tubular 

member using an expansion device; and 
means fbr Incrseslng the piaslidly and fbmiabill^ of the expandable tubular during 

the radial expansion and plastic defomiation of the expandable tubular 

member. 



1 44. (New) A method of radially expanding and plastically deforming en e)q)andable 
tubular member, comprising: 

radially expanding and plastically deforming the expandable tubular member using 
an expansion device; 
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Injecflng vibratory energy Dnto one or more of the expansion device and the 

expandable tubular member, wherein the injected vibratory energy is provided 
in an initial plane, has an initial center frequency, and has an Initial ampUtude; 
arul 

during the radial expansion and plastic deformatbn of the expandable tubular 

member 

a) incrementing at least c^b of the plane, center frequency, and amplitude for 

the Injected vibratory energy; 

b) monitoring the amowit of energy required to continue the radial mansion 

and plastic defbnnatlon of the expandable tubular member and 

c) repeating steps a) and b) until the completion of the radial expansion and 

plastio defbnnatlon of the expandable tubular member. 

145. (New) A system for radially expanding and plasttcaHy defbrming an expandable 
tubular member, comprising: 

means for radially expanding and plastically defonning the expandable tubular 

member using an expansion device; 
means for injeding vibratory energy Into one or more of the expansion device and 

the expandable tubular member, wherein the Injected vibratory energy Is 

provided In an initlai plane, has an Initial center trequency. and has an Initial 

amplitude; and 

means for during the raxM expansion and plesflc defomiatlon of the expandable 
tubular member 

a) means fbr incrementing at least one of the plane, oenterfrequen^. and 

amplitude fbr the Injected vibratory energy; 

b) means fbr monitorfng the amount of energy required to continue the radial 

expansion and plesflc defbnnatton of the e)4)andeble tubular member: 
and 

c) means fbr repeating steps a) and b) untO the completion of the radial 

expansion and plastic deformation of the expandable tubular member. 

146. (New) A method of radially expanding and plastically defomrilng an expandable 
tubular member, comprising: 
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radially expanding and plastic^ defomiing the expandable tubular member using 

an expansion device; 
injecting vibratory energy into one or more of the expansion device and the 

expandable tubular member, wherein the Injected vibratory energy is provided 

in an InWal plane* has an Initial centerfrequency» and has an initial amplitude; 

and 

during the radial expansion and plastic defbnnation of the expandable tubular 

mmilber, 

a) incrementing two or more of the plane, center frequemy, and amplitude for 

the Injected vibnatory energy; 

b) monitoring the amount of energy required to continue the radial expansion 

and plastic defbnnation of the expandable tubular member; and 

c) repeating etepe a) and b) until the completion of the radial expansion and 

plastic defomnation of the expandable tubular memlser. 

147. (New) A system for radially expanding and plasUcally defbmiing an expandable 
tubular member, comprising! 

means for radialiy expanding and plastically deforming the expandable tubular 

member using an expansion device; 
means for injecting vibratory energy into one or more of the expansion device and 
the expandable tid)ular member, wherein the bi|ected vibratory energy is 
provided In an initial plane, has an initial center frequency, and has an Initial 
amplitude; end 

means for during the radial expansion and plastic defonnalion of the expandable 
tubular member: 

a) means for Incrementing two or more of the plane, center frequency, and 

amplHude fbr the ir^ected vibratory energy; 

b) means for monitoring the amount of energy required to continue the radial 

e)q)ansion and piastic defomnation of the expandable tubular memben 
and 

c) means for repeating steps a) and b) until the completion of the mdial 

expansion and plastic defomnation of the expandable tubular member. 
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